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IN1H0DUCTI0N AND HISTCRICAL REVIEW 
Th« advtnt of World War I brought food shortagt to 
tht front* Th« tclflntUti w t forced to think of «lt«rnativ« 
tourcts of food and thus tht attention was divartad towaiCto 
saa food and onto fis hat. Fish, in addition to baing ona 
of tha richest sources of protein also contains substantial 
quantities of vitamins A and D; fish o i l baing a good source 
of calories, 
AS the world population is on the increase, our planet 
is getting further crowded and i t i s feared that by the year 
2000 A.D. the world population will be doubled. Further, 
59^ of the Indian population i s suffering from protein 
deficiency and these factors make us realize the importance 
of util izing fish as food in our country. Indian coastline 
i t about 4667 km long, the continental thelf beyond i t 
has an area of about 239000 tq. km. Furthtr beyond extendt 
an infinite expante of deep sea* These figures do not include 
big estuaries, thousands of miles of rivext and innumerable 
laket. Therefore, the prospects of utilizing' fish as food 
in India definitely appears to be very bright. 
Howevert in oxder to develop this source of food i t 
is very essential to have healthy fish. I t necessitates 
extensive study of fish pathology, parasites may cause various 
pathological conditions in the fish, thereby making the study 
of fish parasitology essential. Cross (1933) showed that the 
parasitic infestation tends to decrease the growth rate 
resulting in the stunting of the fish* Hunter and Hunter 
(i938) carried out an experiment on sniaU inouth«-bXac)c bass 
fingerUngs infecting thera by blackgjcub (strlgeid metacexcarla). 
The results revealed that the parasites caused a significant 
loss of weight and thus in emaciation of fishes. Hubbs (1927) 
reported that a heavy parasitic buzden may postpone sexual 
maturity of the fish host thus resulting in parasitic castration 
which is a well known phenomenon as indicated by Ktxr (19'98} 
and Izyumova (1964). Various organs of the fish get damaged 
by their parasites, thereby affecting the yield of fish 
pxoducts such as liver oils, etc. The study of parasites also 
throws light on the migration and raciation of their hosts 
(Sindezman, 1957), These, and many other examples go to prove 
the importance of the study of fish parasitology in ozder to 
have a fiim grasp of fish pathology. 
Dogiel (1930 - 1947) made great contribution In the 
field of fish parasitology. Ht is the founder of the ecological 
branch of Soviet parasitology. His work is not only based on 
classification of the parasites but also yields many 
generalizations and principles underlying thi relationship 
of parasitic fauna to the conditions of the host. Oogltl and 
his pupils studied changes in the parisitt fauna which were 
brought about by the ecology and physiology of the host, 
seasons of the year and many other factors. Apart from Dogleg 
his pupils Bykhovski, 1929 - 1957; petrushevki, 1933 - 1957; 
Bykhov8kay«-p«vlovskay«, 1936 - 1952; Dubinin, 1949 - 1952; 
Dubinina, 1949 - 1955; Uspenakaya, 1950 - 1955; Guatv, 
1951 - 1955; polyanski, 1955 - 1956; Raykova, 1958 and othtj* 
have made valuable contributioRt in the field of fish 
parasitology, Davis (1965) worked on culture and diseases of 
game fishes. Fryer (1976), professor of microbiology at Oregon 
State University, U.S.A., after sixteen years of research on 
fish diseases has finally succeeded in preparing useful vaccines* 
He has worked on infectious diseases of fish mainly those 
caused by bacteria, viruses, fungi and protozoa in both 
fresh water and marine habitats* 
In India, however, parasitic diseases of fishes have 
not received the attention they deserve eixcept for the 
systematica of certain parasites, whatever «ork has been done 
is mainly confined to helminth diseases of fish, thus protozoans 
have been dealt with only scantily, 
"Blood is life" is the biblical phrase. I t constitutes 
1,3 - 3^ of the total body weight of a teleost f ish. Blood 
i s a reliable index of physiological condition of the fish 
and i t s proper evaluation with respect to the physical, 
chemical and biological influence throws much light on the 
adjustment of a fish population has been able to make with 
i t s environment. Information concerning the blood composition 
of fish is valuable to fish pathologists as i t facil itates 
chemical diagnosis. 
Th« Dutch tnlczotcopist, L«u«f«nhoek in i673 IdtnUfltd 
RBC of n$n in circuXttory blood and xtf«rrtd to thai at small 
round globulat. ThU was ths origin of nodtxn haa«a to logical 
studiss and sinct thin our knowlsdgt in ths fisld of vartebrita 
haematology has inczaasad iaciansalY. 
Trypanosonts ara blood flagellates which exist in all 
groups of verttbratas. The first trypanosone was discovered 
by Valentin (1841) in the blood of the brown trout, a^lmo 
fario and the genus Trvpanosotna was established by Cruby 
(1843) for a haenoflageUate of frog which he named as 
Trypanosoma sanguinis. Leydig (1857) had noticed the presence 
of flagellates in the stomach of Iiiaches piscicola and 
pontobdella which had fed on fish. Lewis (1878} observed an 
organism in the blood of rats which is since then known as 
Trypanosoma lewisi. The first connection of a trypanosome 
with a disease was discovered by Evans (1880} who mentions 
Trypanosoma evansi as the causative agent of "Surra" in the 
blood of Indian horses and camels. Rouget (1894) found T. 
equiperdum in Algerian hoxses affected with "Dourinc" . 
Bruce (1895) discovered Trypanosoma brucei in the 
blood of domestic animals suffering from "Nagana" disease in 
Africa and later (1897) demonstrated by experiments that thi 
tse«tse fly, clossina palpalis transmits the trypanosome. 
Voges (1901) obtained T .equinum from horses affected with "iMl 
de caderes". The first trypanosome in the blood of man was 
observed by Foide in the same year. The family Trypano«oraid«e 
VMS created by DofXein (i90i) with three subgenera of the 
genus Trypanosoma« He included the piscine and some mammalian 
trypanosomes in his second subgenerat Herpetosoma, Kt 
also suggested the possibility of leeches being vectors of fish 
trypanosomes. L'veran and Mesnil (i90i} separated biflagellated 
foims from the genus Trypanosoma and placed them in a n4w 
genus, Trvpanoplasma* In 1902, Foide and Dutton discovered 
the presence of trypanosomes in human blood in a case of 
"Gambia fever", the preliminary stage of sleeping sickness 
in equitorial Africa. Castellani (1903) found trypanosomes 
in the cerebrospinal fluid of cases of GVQbian sleeping sickness 
in Uganda. Bruce and Nabarro (1903) confirmed the relation 
beteeen the trypanoscMne and the disease, and along with other 
workers, demonstrated that G .palpalis was the insect vector* 
Brumpt (1904) observed the development of enoromous numbezii 
of trypanosomes in the st(^ach of Hsmiclepsis maroinata 
which had fed on infected fish. Novy and MacNeal (1905) 
successfully cultivated the trypanosomes of birds in blood 
agar mediuon which remained free from bacterial contamination 
and in which the organisms undexwent multiplication. Many 
species of Trypanosoma have since then been cultured in a 
similar manner. This method served for the detection of 
mild infection and also for the identification of the species 
involved. Furthezmore, ti^ changes undergone by these parasites 
in the culture media were similar to those that took place in 
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the Invertebrate hoit, thereby contributing towards l i fe 
cycle studies. J^, ciuzi wes observed in Brazil by C^agas 
(1907). Neumann (1908 * 1909) described the development 
of T. qiqanteum and T• variabile of the skate in Poyjobdella 
and was able to infect Raja punctata with X» variabile by 
means of £. couricata. Kleine (1909) showed that the tse-tse 
fly i s a true intezmediate host, not Merely a nechanical 
transmitter. Stephens and Fantham (1909) discovezed T. 
rhodesiense in Rhodesia. 
A large number of trypanosomes have been reported, 
both from fresh water as well as marine water fishes from 
various parts of the world and many of them have been given 
specific names. The descriptions vary greatly from a mere 
mention of these flagellates or inadequate account with no 
proper scientific nomenclature and without any figures to 
works where an exhaustive account of trypanosomes i s given, 
along with appropriate figures and measurements. Among the 
notable works on piscine trypanosomes, the outstanding ones 
are those of Danilewsky (1885), Laveran and Mesnil (1901, 
1902, 1904, 1908, 1912), Biumpt (1904 - 1906), Bnrapt and 
Leballly (1904), Ubai l ly (1904), Leger (1904, 1959), 
Lingard (1904), petrie (1905), Dutton et al,(1906, 1907), 
Robertson (1906, 1909), Laveran (1908), Neumann (1908, 1909), 
Bouet (1909), Minchin (1909, 1912), Minchin and Woodcock 
(1910), Mathis & Leger (1911), Coles (1914), Fantham (1919, 
1930), Kudo (1923), Tanabe (1924), Makerras & Mackerras (1925), 
Baclgalupo & d« la Plaza (1948), L«ird (1948, 1951), Olat 
(1952, 1955), Kranavald & Kaidal (1955), Bullocic (1958), 
Saundaxa (1958, 1959), Bakar (I960), Abolarln (1970), 
Smimova (1970) and So (1972). 
In India, tht fiztt fith trypanosont vfat racordtd by 
Llngard in 1904 from th« blood of Qphlcaphalut atrlatut • 
But naithar did ha giva any naaie to this parasita nor waa 
any suitabla deacription providad. Qadri (1955) workad on 
fish trypanoaooat and gava a datailad account of tha parasita 
reportad by Lingard and namad i t as TrYDanosema striati* in 
1962, ha dascribad two mora trypanosoaes from Indian frash 
watar f is has - ! • batrachi from tha blood of Clarias batrachus 
and x« danila»«kvi saccobranchi from Saccobranchus fessi l is , 
In tha sama yaar, for tha first tima in India, he dascribad 
tha davalopmant in cultura of X* striati from ophicaphalus 
striatus. Ha alucidatad tha lifa cycla and morphology of 
this trypanosoma in cultura and also studiad tha affact of 
tamparatura on thasa cultura fozms. Ha has mainly Morkad on 
tha trypanosomas of adibla fishas of India. Hasan & Qasim 
(1962) raportad a new spacias of trypanosoma, x* punctati 
from Ophiccphalus txtnctatus. During tha racant yaars, a 
numbar of trypanosomas hava bean raportad from Indian fishas. 
Misra rt al. (1973) dascribad x* oschuii from tha talaost, 
Qphicephalus oachua. Raychoudhary & Misra (1973) gava an 
account of two naw fish trypanosomas from India. Tandon & 
Joshi (1973, 1974) and joshi (1976) hava studiad tha morphology 
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and physlopathology of some trypanosomts from Indian fresh 
water fishes, Rao (1975) proposed that the fluctuation of 
infection of trypanosomes in fishes i s the result of the 
quantity and quality of food intake of the fishes. Mandal 
(1975 - 1977} has worked on the trypanosomes of commercial 
fishes, and has so far recorded 14 species of trypanosomes 
out of the 17 species known so far from India, thereby making 
a great contribution to our knowledge of Indian fish 
trypanosomes• 
Trypanosomes are active, wriggling l i t t l e creatures, 
flattened in shape, usually they are pointed at the anterior 
flagellated end and bluntly rounded or pointed at the posterior 
end« The trypanosomes of fishes, when observed alive, wriggla 
about in a peculiar snake or woxm-like manner, frequently 
roll themselves up only to extend themselves again. 
During the present course of invastigations, studies 
were carried out on the blood of three fresh water teleost 
fishes of AUgarh, namely, ophicephalus punctatus (Bloch), 
Q* striatus (Bloch) and Triehogastar fasciata (Bloch & Schn.), 
Amongst the blood parasites, the flagellated protozoan parasites 
belonging to the genus Trypanosoma were observed. Studies were 
made on the frequency of infection of trypanosomes, their 
morphology and taxonomic status was studied in detail and the 
effect of age and locality of the host and seasonal variations 
were also studied where possible. 
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MATERIAL AND METHODS 
Investigations w«re carried out on the blood of three 
fresh water teleost fishes of Aligarh, namely Trie hog aster 
fasciata (Bloch & schn.). Qphicephalus punctatus (Bloch) 
an<^  2« s t r ia tus (Bloch). For this purpose, a l l the fishes 
to be examined were transported alive to the laboratory* 
They were kept in an aquarium containing fresh water t i l l 
they were examined. 
Collection of fish samples: 
Hundred specimens of Trichoqaster fasciata were studied 
which were collected from four different local i t ies of 
Aligarh by means of a net . 
Locality 'A' - Medical College drain. 
Locality 'B' - Drain in front of Sarojini Naidu Hall, 
Locality ' C - Zoology pond. 
Locality 'D' - pond near oct roi . 
Fifty specimens of Qphicephalus punctatus and the same 
number of 0 . s t r ia tus were obtained from the local fish market 
of Aligarh. No accurate infoimation regarding the i r specific 
local i ty could be available through the fishezmen. 
Determination of age; 
The age of the fishes was determined in order to study 
the effect of age factor on the incidence of infection of the 
paras i te . 
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TrichoQtif r f—clat* 
The ag« of thlt fish was dattxadntd by studying thtlr 
scsJ«s, 
Tht scsl is w«rt rsoiovsd frooi ths antsxior rt^lon of 
tht fish, Just bslow tht Xstsral l ln«, as shown In Fig. lA 
by maans of a pair of fozctps which was cXaanad bttwtan saaplts 
In ozdar to avoid contasilnatlon* Tha scalas wara claanad by 
scraping tha apldamls and nucous, and with tha halp of a 
powarfuX hand-lans or a staroscoplc binocular talcroscopa, tht 
seal** wara studlad and tht nmabar of annull obsarvad* 
This nathod of aga detaxadnatlon Is batad on tha fact 
that tha growth of tha fish Is In Intervals. In sumars, tha 
fish fa ads Inttnslvaly, grows, and rldgas or d r c u l l ara 
produced on tha flxst foxnad statue of tha outer layer of tha 
scale which are conposed of a transparent hooiogenous substance 
called hyalodentlne. in winters, the Intake of food Is less , 
growth ceases and cessation In ridge foznatlon results In 
the foxmatlon of grooves or •annull*. During the first year 
of i t s l i f e , ridges are foxmed with no indication of any 
annulus. such flshts are the underlings or specifically 
speaking, belong to O'*' age group, when one annulus i s fozmed, 
the fish i s said to acquire an age of 1^ years (Fig. IB). 
In this manner, tha age of the fish could be interpreted on 
the basis of the nunber of annull observed on the scale of 
tht fish. 
Number of annul! 
2iX0 
1 
Age (in years) 
0^ 
1^ 
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Ophlcephalua punctatut 
The age of 0. punctatut was determined by the length 
frofuency distribution as proposed by Qayyum & Qaslm (1964) 
by using the following table: 
Length (in cm«) 
1 
11 
15 
18 
20 
22 
23 
- 10 
- 14 
- 17 
- 19 
- 21 
- 22,5 
- 30 
Age (in years) 
Collection of blood; 
Specimens of Trichoqaster were madt senseless by a 
blow on their head, while Qphicephalus were pithsd. 
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Various methods hav« betn maployd by dlffertnt 
workers in or^er to obtain blood of fishes, one i s confronted 
with two main difficulties while collecting blood. Firstly, 
to prevent quick coagulation of blood which i s quite 
noticeable amongst fishes, and secondly, to acquire a ftw 
drops of blood uncontaminated with mucous and ceUs from other 
t issues. MeCay (1929) collected blood by means of cazdiac 
puncture without sacrificing ths entire animal. Oawson (1933) 
obtained blood from a vein on the inner side of tha operculum. 
The blood of trout was procured from their cuvexian duct 
without anaesthesizing or causing fatal effect to them. Field 
et «a. (1943). schiffiean (1959) obtained blood from the 
dorsal aorta while Sano (1962) withdrew blood from cuverian 
duct* McKnight (1966) collected the blood smples from the 
caudal aorta after injecting a needle (number 22) into the 
region posterior to the anal fin. Qayyum & Nase«B (1967), 
Naseam (1968), Khan & Siddiqui (1969) collected blood after 
severing the cakKlal peduncle of the fish. 
For the present study, blood was obtained by severing 
the caudal peduncle ef the fish by means of a sharp scalpel. 
The blood of some leechas was also investigated for 
the presence of develpomental forms of the parasite, in this 
case, the sucked blood was extracted from the anterior sucker 
by pressing the leech from the posterior to the anterior end 
t i l l blood escaped from the anterior sucker. 
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pr«p«r>tlon of blood fiJjBi« 
m ozd«r to achieve good xesuXts, i t is essential 
to have scrupulously neat and clean slides • For this purpose, 
new, unscratched slides v<ere first washed in tap water, then 
rinsed in dist i l led water. These were then wiped with 
cotton imnersed in absolute alcohol in order to remove a l l 
traces of o i l . Finally, they were wiped dry with a soft 
muslin cloth. Slides were held by their narrow edges, care 
was taken that the surface of the slides were not touched. ^ ^ 
edge of the slide which was used to make the film was also 
cleaned and wiped with absolute alcohol before each operation 
was performed. 
The slide was then air dried by rapidly waving i t in 
air and fixed in absolute alcohol for one minute* 
Stainingt 
The blood films were stained with Uishnan's, Wright's 
and Giemsa's stain, of these, the first mentioned gave the 
best results and was therefore adopted, preferably within 
24 hours after making the films, thsy were stained because 
quick staining gave best results. 
The stain was prepared by transferring the dry powder 
provided in the packet directly into the bottle containing 
250 ml of methyl alcohol. The bottle was kept in a dark place 
at room temperature and shaken at intervals during 48 hours. 
After six months, new stain wat prepared. 
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The a Ir drltci blood films vif«r« plactd on a staining 
rack. Th«y ware cova^ad with 4 drops of stain and aft^r 
2 - 3 minutes, 28 drops of Buffexi solution was added,thdraby 
making the ratio betwean tha stain and Buffar*s solution 1 : 7. 
Thase ware mixed unifozmly by laeans of a soft brush* 
Preparation of Buffer*s solutionj 
TWO stock solutions (solution A and B) were used 
which were mixed at tha time of use in a definite proportion 
to give a pH of 6,4 • 6.8. 
Solution A Sodium phosphate (dibasic), N a ^ o ^ - 5,938 gra. 
Water, double disti l led . 500 ml. 
Solution B Potassium phosphate (monobasic), 
KH^o^ - 4,539 ga. 
Water, double dist i l led . 500 ml. 
Solutions A and B were mixed and this mixture vas 
diluted with double dist i l led water in the ratio of 2 j 1. 
The slides were allowed to remain in the mixture of 
stain and Buffer's solution for 40 - 50 minutes. Thereafter, 
they were washed In tap water and finally in dist i l led water 
to ranove al l excess stain. They were drained and allowed to 
stand on end to dry in air at room temperature. 
Artificial Canada baltam and xylol in tha ratio of 
1 : 1 was used as a mounting s^dia. After moumting, the 
stained slides were covered by No. 1 glass coverslips and 
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studied under an o i l immersion objective• 
Diaqrams; 
The figures were drawn with the help of camera lucida 
at an unifoxm magnification of 20CX). The others are all fzee 
hand drawings. 
Measurements; 
A scale was prepared by the aid of camera lucida 
accozding to the stage micrometer at a magnification of 2000, 
It was accurately calibrated* A piece of thread was placed 
along the middle o>f the parasite and was correspondingly 
measuied accozding to the scale prepared* All measurements 
are in microns unless otherwise stated* Type specimens have 
been deposited in the Zoological collection of the Department 
of Zoology, Aligarh Muslim University, Aligarh* 
Fig. 1 A. Triehogaster fatciata showing petition 
of tcalas utilized for analysis of aga. 
B. Scale of X* fssciata showing one annulus. 
FIG. 1 
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STUDIES ON THE INCIDENCE AND MORPHOLOGY OF TRYPANOSOMA 
ALIGARICUS N.SP. AND THE EFFECT OF AGE, SEASON AND 
LOCALITY ON THE INCIDENCE OF THE PARASITE 
The blood films of 50 specimens of ophicephalus 
punctatus (Bloch) were examined for the presence of 
f lagel la tes . 
in freshly prepared blood films, two forms of 
trypanosomes were observed, small and the large fozms 
making slow, wriggling movements; but the small foims 
were more motile than the large ones. Every infected s l ide 
revealed both the forms and the larger foira was more abundant. 
Incidence; 
only three fishes out of the 50 examined were found 
to be infected with the parasite, the incidence of infection 
thereby being 6 %, 
Morphology (Fig* 2): 
The present foim is dimorphic, existing as small and 
large foims. 
Shape? The body is elongated and sinuous and has a configuration 
of *C' usually, sometimes an elongated ^s* and in rare cases, 
almost a s traight l ine . The extremities of the body are 
attenuated and pointed, the anterior end being more acute, 
the posterior, less so . The anterior end merges imperceptably 
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into the free flagellum and th is feature i s more marked in 
the smaller foims where i t sometimes becomes d i f f i c u l t to 
observe the origin of the free flagellum. The pos te r io r 
end in both the cases has a more or l e s s rounded ext remi ty . 
Cytoplasm; The cytoplasm i s granular in nature and s ta ins 
l i g h t l y . In the smaller foims, the granules are more 
concentrated in the an te r io r region of the body, commencing 
from jus t an te r io r t i p of the nucleus to approximately half 
the distance from t h e i r commencement to the origin of the 
flagellum. in the la rger foiras, the granules are found in 
both the sides of the nucleus. 
Nucleus; The nucleus i s oval, oblong or bean-shaped; i t s 
long axis being pa ra l l e l to the long axis of the body, in 
both the foims, i t l i e s an te r io r to the middle of the ce l l 
body. In smaller foiras, i t takes a very deep pink s t a in due 
to the densely packed chromatin granules and the karyosome 
i s not d i f fe ren t i a ted . The larger foims take a l i gh t pink 
s t a in , the chromatin granules are not so densely packed as 
in the smaller foims and in some cases, a bean-shaped, darkly 
stained karyosome is observed in one s ide of the nucleus 
(Fig* X ) . A single small vacuole was more apparent in the 
smaller forms in one s ide of the nucleus. 
Kinetoplast; The kinetoplast i s more prominent and we l l -
developed in the smaller than the l a rger foims and takes a 
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deeper s t a in in these foims. I t was observed that vdth the 
increase in size of the pa ras i t e , there was a decrease in 
size of the k inetoplas t . The shape may be conical (F ig . 2 A ) , 
oval (Fig. 2B) or spher ica l (Fig. X ) . In smaller forms, i t 
l i e s nearer to the pos te r io r extremity than in the l a rge r 
forms. In no specimen was the divis ion of the k ine toplas t 
observed, 
Blepharoplast; The blepharoplast appears to be lacking in 
these parasi tes as i t was not observed in any of the specimens. 
Apparently, the axoneme ar ises d i r e c t l y from the k ine top l a s t . 
Flaqellum; The free flagellum is well-developed in the 
smaller forms being 1/3 of the t o t a l body length. In the 
la rger foiras, i t i s approximately only 1/6.3 of the t o t a l 
body length. In both the cases, i t o r ig ina tes from the 
k ine top las t , runs an te r io r ly bordering the undulating membrane 
as a prominent dark l ine and f ina l ly extends beyond the body 
as a free flagellum. 
Undulating membrane; The undulating membrane i s conspicuous 
and takes a l igh t s t a i n . I t extends throughout the length 
of the body. In the small forms i t has about 5 folds , whereas 
in the large forms i t has 8 - 1 0 fo lds , The vddth of the 
undulating membrane i s g rea te r in the l a t t e r case than in the 
former, thereby showing an increase in the number as well as 
width of the folds with the increase in size of the p a r a s i t e . 
In both cases, the folds are of almost equal length usual ly 
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but in somt, X or 2 longer folds are alfto evident, specially 
in the small foims. 
Mei^urepaents: 
The measurements of the various regions of t)w small and 
large forois are represented in Table 1. The variation in the 
size suggests that the trypanosomes can safely be grouped into 
tv»o morphological types - the small and the large foxms. 
Host: Qphicephalus punctatus (Bloch) 
Site of infection: Blood 
Locality: Local fish market, Aligirh. 
Discussion; 
The fresh water fishes belonging to the family 
Ophicephalidae seem to be the most favoured hosts of trypanosomes, 
Qphicephalus s t r i a tus , g , punctatus. g , maculatus. g , obscuius 
^"^ 2* qacHua can be cited as suitable hosts of this parasi te . 
Trypanosoma ophicephali (pearse, 1933) and ;£. s t r l a t i (Qadri, 
1955) from g . s t r i a tus ; T. punctati (Hasan & Q^iro, 1962) and 
! • e long at us (Raychaudhurl & Misra, 1973) from g . punctatus; 
and J . qachuii (Misra et ^ . , 1973) from Q, qachua are the 
trypanosomes reported so far from ophicephallds (Table 2) . 
Trypanosoma ophicephali. X* Punctati and j , elonqatus 
are monomorphic foxms, a feature which differentiates the 
present form from them due to i t s dimorphic nature. Again, the 
present species can be differentiated from T. s t r i a t i which is 
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a polymorphic form. The naw species i s comparable in some 
respects to T. qachui i . 
The new form comes closest to T. qachuii in having 
almost s imi la r t o t a l body lengths of the c e l l body, but i s 
narrower in body width. The nucleus of the present species i s 
oval in shape and has a longer length but a narrower width than 
! • qachuii which has a rounded nucleus having a shor te r length 
and a grea te r width. The post-kinetoplast region i s l e s s e r in 
the present spec ies , Moreover, th i s distance is equal in both 
forms of T. qachuii whereas i t i s more than double in the large 
form than the smaller form of the present foims (Table 2 ) . 
The foregoing discussion shows tha t the present species 
i s a new one. I t i s therefore proposed to name the trypanosome 
from the fresh water murrel, ophicephalus punctatut (Bloch) as 
Trypanosoma al iqar icus n, sp . with the specif ic characters as 
described in th is account. 
Effect of age on the incidence of 
T. a l iqar icus n . sp . ; 
Invest igat ions were carr ied out on fishes belonging to 
the age groups o* to 6"*' years . 
I t was observed that there was complete absence of 
infect ion in fishes of O*, l"*", 2'*' and 5"*" years of age. 5.55% 
of infect ion in fishes of 3"*" years, 11.11% of infect ion in fishes 
of 4"*" years and 7,1456 of infect ion in fishes of 6"*" years of age 
(F ig . 3 ) . 
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Though there was no gradual increase in infect ion with 
the increase in age of the host, broadly speaking, i t was found 
in general that there was grea ter infect ion among the fishes 
of the higher age group (3"^, 4"*" and 6* years) whereas the re was 
absolutely no infection in fishes belonging to the age groups 
O"^  to 2"^  years . But even in the higher age group, fishes of 
5"*" years were free from infect ion due to unknown f a c t o r s , 
perhaps, i t was merely a chance phenomenon as the examined fishes 
belonging to this age were very few. Ecological and d i e t a ry 
factors may have played a role in doing so . 
Effect of Season on the incidence of 
T. a l iqar icus n . sp , ; 
Seasonal var ia t ions in the incidence of T. a l iqa r icus 
n . sp . was studied in 6 months period -March, Apri l and May, 
then in August, September and October, 1978, I t was found 
that t he re was no infect ion of trypanosomes during the months 
of March, April and May. August showed 6.6^ in fec t ion , 
September, il*Ll% and October, 12.5^ infect ion (F ig . 4 ) . 
These observations show that season plays a r o l e in the 
incidence of infect ion. During the part of the year from March 
to May, infection was completely lacking, whereas from August 
t o October not only was infection present , but also there was 
a gradual increase in the incidence frcra August to October. 
Effect of l oca l i t y on the incidence of 
T. a l iqar icus n. sp . ; 
All the fishes were procured from the loca l f i sh market 
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and therefore , t h e i r exact l oca l i t y could not be judged 
though the fishermen were inquired about i t . The effect of 
l o c a l i t y on the incidence of ! • a l iqar icus n. s p . could not 
therefore be detected. 
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lablt 1 
Measurefflents of small and large forms of frypaaosoan aliflaricus 
0,» 8P» 
Component parts of tbe 
parasi te 
Small form Large form 
Total length of the 
parasite including free 
flagellum 
Length of the cel l body 
Breadth of cel l body 
Length of free flagellum 
Length of nucleus 
Breadth of nucleus 
Anterior margin of nucleus 
to anterior end of body 
Posterior margin of 
nucleus to Icinetoplast 
Length of kinetoplast 
Breadth of kinetoplast 
Distance from Icinetoplast 
to posterior t ip 
Vidth of undulating 
membrane 
56.37 
34.25 - 38.5) 
24.50 
24.00 - 25.0) 
1.65 
1.5 - 1.8) 
11.87 
10.25 - "JJ.S) 
3.0 
2.5 - 3.5) 
1.12 
1.0 - 1.25) 
9.92 
9.0 - 10.85) 
10.37 
8.75 - 12.0 ) 
1.05 
0.5 - 1.6 ) 
0.45 
0.4 - 0.5 ) 
0,15 
0.0 - 0.3 ) 
0.87 
0.75 - 1.0 ) 
53.68 
(53.25 - 54.3) 
45.18 
(44.75 - 45.8) 
2.45 
( 2 . 1 - 2.65) 
8.5 
3.73 
( 3.6 - 3.8) 
2.0 
( 1.8 - 2.2) 
18.56 
(16.6 - 20.2) 
21.98 
(21.0 - 23.75) 
0.51 ( 0.4 - 0.6 ) 
0.25 
0.38 
(0.25 - 0.6 ) 
1.43 
(1.25 - 1.8 ) 
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Flg» 2. Trypanosoma aliqarlcut n, «p. 
A & B - small forms 
C - Larga foim 
FIG. 2 
Fig. 3. Histogram showing effect of age on the 
incidence of infection of TrvpanotoBia 
aliqaricm n. »p. 
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Fig. 4, Histogram showing seasonal variation 
in the incidence of infection of 
Trypanosoma aliqaricus n, sp. 
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STUDIES ON THE INCIDENCE OF TRYPANOSOMES IN THE 
BLOOD OF OPHICEPHALUS STRIATUS (BLQCH) 
The blood films of 50 specimens of 0 . s t r i a t u s were 
studied for the presence of blood paras i t e* . 
All the fishes examined were found to be free from 
infec t ion . 
Various authors (Lingard, 1904; Mathis 8. Leger, 1911; 
pearse , 1933 and Qadri, 1955) have reported the presence of 
trypanosoraes from the blood of the same f ish, 0 . s t r i a t u s 
during the past years but during the present course of 
inves t iga t ions , no infect ion was observed from Al igarh , 
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STUDIES ON THE INCIDENCE AND MORPHOLOGY OF TRYPANOSOMA 
FA9CIATI N.SP. AND THE EFFKT OF AGE AND LOCALITY ON 
THE INCIDENCE OF THE PARASITE 
Invest igat ions were carried out on the blood films of 
100 specimens of Trichoqaster fasciata (Bloch & Schn.) 
The f lagel la tes belonging to the genus Trypanosoma 
were observed, when a l ive , they exhibited mot i l i t y wriggling 
about in a pecul iar snake-like fashion. 
Incidence; 
out of a t o t a l number of 100 fishes examined, 15 of 
them were found to be infected, the incidence of infec t ion 
thereby being i ^ . 
Morphology; 
Two d i s t i n c t forms were found, one form completely 
lacked a free flagellum, the length of the ce l l body was 14.25 
(13.50 - 15.25); the other form was longer, the length of the 
ce l l body being 26,24 (24.05 - 27.40) and possessed a we l l -
developed flagellum, 12,03 (11.50 - 12.95) long, thereby 
making the t o t a l body length 38.25 (37.00 - 38.75). The former 
appears to be the developmental stage and the l a t t e r , the adult 
stage of the same trypanosome. 
Developmental foim (Fig. 5A): 
These foims were observed only in one of the infected 
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f i shes . However, they were very abundant and as many as 3 - 4 
foims could be seen in one f i e ld . 
Shape; These forms are mainly in the shape of ' C ' , some are 
elongated and a few have the configuration of the l e t t e r ' S* . 
The an te r io r end of the body i s attenuated and pointed; the 
pos te r io r end i s more or less rounded and terminates abrupt ly . 
Cytoplasm; The cytoplasm s ta ins very l i gh t l y and i s f inely 
granular containing a number of small vacuoles. 
Nucleus; Tl^ nucleus i s oblong or bean-shaped, i t takes a 
dark pink s t a i n . I t s long axis l i e s p a r a l l e l to the long axis 
of the body. Sometimes i t almost covers the en t i r e width of t t e 
body, A s ingle , large vacuole i s seen in most cases on one side 
of the nucleus, Karyosome was not observed. 
Kinetoplast; The kinetoplast takes a very deep s t a in appearing 
dark purple in colour and i s spherical or oval in shape. I t 
i s a very we 11-developed s t ruc tu re , in some cases, a part of i t 
may project from beyond the body, i t i s s i tua ted s l i g h t l y away 
from the poster ior extremity of the body, 
Blepharoplast; The blepharoplast was not observed in any of 
the specimens. Apparently, the axonerae ar ises d i r e c t l y from 
the k ine top las t . 
Flaqellum; The flagellum originates from the k ine top las t , runs 
an te r io r ly bordering the narrow undulating membrane but does not 
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exist beyond the an te r io r end of the c e l l body as a free f lagel lu 
undulating membrane; The undulating membrane is narrow and 
poorly developed with only 2 - 4 folds, i t takes a l i gh t s t a i n . 
Measurements; 
Five forms were selected at random and measured and are 
depicted in Table 3. 
Adult form; (Fig . 5B) 
The adult forms exhib i t uniformity in t h e i r s i ze suggestin 
monoraorphisra. They are quite abundant in the blood of infected 
fishes and as many as 3 parasi tes could be observed in one f ie ld . 
Shape; The trypanosome is elongated, sinuous, at tenuated at 
both the ends more so at the anter ior end. They have a 
configuration of the l e t t e r ' S ' , or 'C' or are elongated in shape 
Cytoplasm: The cytoplasm i s finely granular and takes a l igh t 
s t a i n . The granules are more concentrated in the an t e r i o r 
region of the body. Stray vacuoles are observed in ce r ta in 
sp>ecimens. 
Nucleus; Dark pink stained nucleus occupies the major portion 
of the body width and i s generally ovoidal or bean-shaped. 
Ei ther a s ingle vacuole (a t one end) or two vacuoles (one at 
e i t he r end) are observed in a l l nuclei (Fig . 5B). Chromatin 
granules are densely packed. Karyosorae was not observed. The 
nucleus i s s i tuated s l i g h t l y behind the middle of the body. 
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Kinetoplast; A we11-developed kinetoplast i s observed in a l l 
trypanosomes appearing deep purple in colour. I t i s spher ica l , 
oval or even conical in shape. In some cases, a par t of i t i s 
seen to project from one side of the body. I t i s s i t ua t ed 
end 
s l i g h t l y an te r io r to the pos ter ior /bf the body. In one case, 
the or iginat ing flagellum could be seen to a r i s e c l e a r l y from 
the kinetoplas t (Fig . 5B). 
Blepharoplast: The blepharoplast was not observed in any of 
the trypanosomes. The axoneme apparently arises d i r e c t l y from 
the k ine top las t . 
Flagellum; The flagellum i s long and very well-develpoed being 
more than 1/3 of the t o t a l body length. I t or ig ina tes from the 
k ine top las t , runs an te r io r ly bordering the undulating membrane 
and f ina l ly extends beyond the body as a free flagellum. 
Undulating membrane; The undulating membrane i s conspicuous 
with 5 - 6 folds. I t s t a ins l i gh t ly and i s bordered by the 
strong flagellum. 
Measurements; 
Six different paras i tes were selected at random and 
measured. The measurements of t h e i r component parts along 
with t h e i r mean values i s depicted in Table 4 and i t s comparison 
with the developmental form in Table 5 , The uniformity in 
shape and size of the trypanosome suggests tha t i t i s monomorphic 
in na tu re . 
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Host: Trie hog aster fasciata (Bioch & Schn,) 
Site of infection: Blood 
Locality: Drain in front of Medical 
College (A); Drain in front of 
Sarojini Naidu Hall (B); 
Zoology pond (C), ana pond 
near octroi (D). 
Discussion: 
Trypanosomes may exist as monomorphic, dimorphic or 
pol^orphic forms in the blood of vertebrates. 
Dimorphic trypanosomes have been reported by Raychaudhuri 
& Misra, 1973 (Trypanosoma mukundi from Heteropneuttes fossi l is) , 
Misra et ^ . , 1973 (T. gachuii from Qphicephalus qachua), 
Mandal, 1975 (x* armeti from Mastacembelus armatus) and the 
present author (X» alioaricus n. sp. from o. punctatus). Qadri 
(1955) reported T, s t r i a t i . a polymorphic trypanosome from 
S» St r i at us. The present form being monomorphic in nature can 
be easi ly distinguished from the above mentioned forms, 
Monomorphic trypanosomes have been reported by pearse, 
1933 (T. ophicephali from Qphicephalus s t r i a tu s ) . Hasan & 
Qasim, 1962 (T. punctati from o. punctatus). Qadri, 1962 (T. 
winchesiense from Cyprinus carpio and j _ , batrachi from Clarias 
batrachus), Raychaudhuri & Misra, 1973 (T. elonqatus from 
Qphicephalus punctatus), Mandal, 1975 {j. pancali from 
Mastacembelus pancalus) and Mandal, 1977 ( j . choudhuryi from 
Tilapia mossambica). Qn comparison of the present form with 
the above mentioned forms (Table 6) i t i s found that the present 
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species costs closest to T. pancall frotn a very different host, 
an eel , Mastacembelus pancalus. The present foxro resembles 
X* pancall In total body length, length of the ce l l body, 
dimensions of the nucleus and diameter of the kinetoplast. 
But i t differs from the above species in having a narrower 
body width and a shorter langth of the free flagellum. The 
hosts of the two species are also very distantly related, 
belonging to the same division silurd, but to entirely different 
orders, the host of X« pancall. Mastacembelus pancalus belonging 
Mastacembelifozmes whereas that of the present species, 
yrichoqaster fasciata belongs to perciformes, 
Trypanosomes from the blood of Trichoqaster fasciata 
have not been studied so far. Taking all the foregoing facts 
into account and studying the distinctness of the present 
species item the species described so far, i t i s considered 
to be new. Trypanosoma fasciati n. sp. is the n«ne proposed 
for the new foim after the specific name of the iwst. 
Effect of age on the incidence of 
T« fasciati n. sp.; 
The fishes examined belonged to the age groups 0'*' and l**" 
years. Fishes belonging to O'*' age group were completely free 
from the infection of trypanosomes, the incidence in 1*^  years 
being 16.4856 (Fig. 3) . Fishes older than 1* year were not found 
in any locality indicating that either these fishes have a short 
life-span or they are captured in great numbers for biological 
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investigations so that they hardly have a chance to grow to 
thei r full l ife-span. During this study, fishes of 0"*" and 1"^  
years wore studied revealing a higher incidence of infection 
amongst tba higher age group, 1^ years and a complete absence 
of parasites in O^ years. This proves the increase in incidence 
of the parasite fauna with the increase in the age of the host. 
Effect of locali ty on the incidence of 
T. fa ic ia t i n. sp. 
Trichoqaster fasciata were collected from four different 
local i t ies of Aligarh. 
Locality 'A* - Drain in front of Medical College. 
Locality 'B' - Drain in front of Sarojini Naidu Hall. 
Locality 'C* - Zoology pond. 
Locality 'D' - Pond near octroi . 
I t was found that the locali ty »A' had the highest 
incidence of infection (35^), 'B ' , 4.765^ whereas no infection 
was found in local i t ies «c' and 'O' (Fig. 4). 
This variation in infectivity of the fishes with 
trypanosomes according to different local i t ies goes to show 
that the incidence of infection of parasites is greatly 
influenced by the local i ty in which the host l ives . Each 
local i ty has i t s own typical invertebrate fauna, chemical 
composition and other environmental conditions which 
constitutes the so called macro-environment of the paras i te . 
Also, the population and infectivity of the intermediate 
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host varies from one local i ty to another. These factors 
combine together in each different local i ty , typical of i t s 
owfli, thereby affecting the parasite population of the host. 
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Table 3 
Measurements of the dtvolopagntal forma of Trypanosoma 
fasoiati n« ap« 
Component parts of the P A R A S I T E S Mean 
parasite A B C D JS 
Total length of 15.25 13.75 13.50 15.25 13.50 14.25 z
parasite (cell body) 
Breadth of the cell 1.35 1.30 1.55 1.50 1.20 1.38 
body 
Length of free 
flagellum a b s e n t 
Length of nucleus 3.50 2.80 2.80 3.40 2,40 2.98 
Breadth of nucleus 1.30 0.85 1.20 1.00 1.20 1.11 
Anterior margin of 6.50 6.90 6.75 6.00 5.00 6.23 
nucleus to anterior 
end of body 
Posterior margin of 3.75 3.60 3.20 4.90 5.50 4.19 
nucleus of kinetoplast 
Length of kinetoplast 0.75 0.45 0.50 0.50 0.60 0.56 
Breadth of Icineto- 1.10 0.65 0.60 0.80 0.60 0.75 
plast 
Distance from kineto- 0.75 - 0.25 0.45 *- 0.48 
plast to posterior 
tip 
Width of undulating 0.60 0.50 0.55 0.51 0.65 0.56 
membrane 
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Component parts of the Parasite j^gg^ 
Total length of parasite including 38.25 
free flagellua 
length of cell body 26.24 
Breadth of cel l body 1.33 
length of free flagellua 12.03 
Length of nucleus 3.10 
Breadth of nucleus 1.05 
Anterior margin of nucleus to 12.11 
anterior end of body 
Posterior margin of nucleus to 9.25 
kinetoplast 
Length of kinetoplast 1.03 
Breadth of kinetoplast 0.78 
Distance from kinetoplast to 0.72 
posterior t ip 
Width of undulating membrane 0.72 
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Table 5 
Meaflurementa of the developmental and adult forma of TrypanQsoae 
fasclat l n. sp. 
Component parts of the Developmental form Adult form 
parsisite 
Total length of parasite ^A•25 58.25 
including free flagellum (13.50 - 15.25) (57.00 - 38.75) 
Length of ce l l body U.25 26.24 
(13.50 - 15.25) (24.05 - 27.40) 
Breadth of cell body 1.58 1.53 
( 1.20 - 1.55) ( 1.25 - 1.40) 
Length of free flagellua a b s e n t 12.05 
(11.50 - 12.95) 
Length of nucleus 2.98 5.10 
( 2.40 - 5.50) ( 5.00 - 5.25) 
Breadth of nucleus 1.11 1,05 
( 0.85 - 1.50) ( 1.00 - 1.15) 
Anterior margin ot 6.23 12.11 
nucleus to anterior end ( 5.00 - 6.90) ( 9,00 - 15.25) 
of body 
Posterior margin of 4.19 9.25 
nucleus to kinetoplast ( 3,20 - 5.50) ( 8.50 - 10.50) 
Length of kinetoplast 0.56 I.05 
( 0.45 - 0.75) ( 0.70 - 1.25) 
Breadth of kinetoplast 0.7<i 0.78 
( 0.60 - 1.10) ( 0.60 . 1.00) 
Distance from kinetoplast 0.48 0.72 
to posterior tip ( o.OO « O.75) ( 0.60 - 1.00) 
Width of undulating 0.56 0.72 
"^^^^^^ ( 0.50 - 0.65) ( 0.65 - 0.80) 
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Fig. 5. Trypanosoma fasciati n, sp . 
A - Developmental fom, 
B - Adult foim. 

Fig. 6 . Hlstogran showing effect of age on 
the incidence of infection of 
Trypanosoma fasciati n. sp . 
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Fig. 7. Histogram shovdng effect of local i ty 
on the incidence of infection of 
Trypanosoma fasciati n, sp. 
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DISCUSSION 
A detailed study of red blood corpuscles of infected 
and non-infected blood was carried out and was found that 
infection of trypanosomes produces no morphological changes in 
the blood cells of thei r hosts. Blood from some leeches was 
also investigated for the presence of develpomental forms of 
the parasite but no such stages were observed. 
The blood of a single specimen of Trie hog aster fasciata 
showed forms which were much smaller than the adult forms, 
r^embling the morphological types of tlw adult forms but lacking 
a free flagellum. The intermediate form which change to the 
adult in the next step is similar to the adult in a l l i t s 
morphological characters except for a free flagellum. The foim 
under discussion confers to the l a t t e r character of the intermediate 
foim but is much smaller in size, suggesting that these are the 
metacyclic, curved forms which have just been transmitted from 
the intermediate host to the final fish host. 
Incidence; 
The incidence of infection of Trypanosoma fasciat i n, sp, 
during the present investigations was 15^, that of T. aliqaricus 
n, sp. was 6% whereas blood from the fish, pphicephalus s t r ia tus 
was completely fiee from infection, showing highest incidence 
of infection in T. fasciati n. sp. (Fig, 8 ) . I t was surprising 
to note that in Q, punctatus and o, s t r i a t u s . although belonging 
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to the same genus differed in the incidence af infection which 
is 65^  in the foinier and completely absent in the l a t t e r case. 
Earlier workers like Lingard (1904), Mathis & Leger (1911), 
pearse (1933) and Qadri (1955) had reported and studied 
trypanosomes from o. s t r i a t u s . Jairajpuri (1974) has shown that 
faunistic differences where common host species are involved, 
may be due to the differences In the geographical distr ibution 
of the host species and variabi l i ty of the intermediate hosts 
of the parasites which may be present in one region and rare or 
absent in the other resulting in the variation of infect iv i ty . 
The complete absence of trypanosomes from the same type of fish 
during the present study may be due to the same reasons. Moreover, 
infect ivi ty varied in ophicephalus punctatus and Triehogaster 
fasciata. The factors which may be responsible for variations 
in infections from species to species are differences in 
loca l i t ies of the hosts, the relative abundance of food, presence 
or absence of the intermediate host and differences in the 
susceptibi l i ty of their respective hosts. 
Studies were carried out on the blood of ophicephalus 
punctatus and Trichoqaster fasciata during February - March, 
1977 in an M.Sc. project work. These studies revealed 19.35?!$ 
infection of trypanosomes in j . fasciata and 1 2 , ^ in 0. punctatus. 
During the past as well as the present course of investigations, 
i t was observed that there was a greater incidence of infection 
°^ ! • f^asciati n, sp. as compared to that of J . aliqaricus n. sp. 
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(Fig. 9) . Moreover, infection in both types of fishes was 
higher during the year 19T7 than in i970, thereby showing the 
fluctuations in parasite incidence frcwn year to year - the 
infection in fishes was found to decrease in general (Fig. 10). 
Age; 
Dogiel (1962) has shown that age plays an important role 
on the incidence of parasite fauna. Gorbanova (1936) studied 
tl:^ influence of age of the pike and roach on their parasi te 
fauna. In order to do so, she divided tlie parasites into three 
groups: parasites independent in thei r incidence of the age of 
the host, parasites decreasing with the age of the host and 
parasites increasing with the age of the host. The las t 
mentioned category clearly dominated the others. The parasites 
not only increased in thei r incidence but also in the i r intensi ty. 
m the present case we find that there was no infection 
o^ ! • fasciati n« sp. in Trichog aster fas ci at a of 0"^  years 
whereas the incidence in fishes of i"*" year was 16.48%. Earlier 
studies by the same author on the same fish had shown that 
though there was infection in fishes of 0"*" years, that in 1"*" 
years was higher. Again, there was no infection of X» aligaricus 
n« sp, in Qphicephalus punctatus belonging to 0"*", 1"** and 2*" 
years of age, whereas fishes of 3 ^ 4'*' and 6"*" years harboured 
the flagellate infection. There was an absence of infection 
in fishes of 5*^  years due to unknown reasons, perhaps i t was 
merely a chance phenomenon as the fishes examined of this age 
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were few in number, Furtheimore, during tf^ previous course 
of investigstions on the same fishes i t was observed that fistes 
belonging to 4"*" - 6"*" years of age were found infected. Though 
the rise in the incidence of infection was not gradual from 
3"** - 6"^  years of fishes, i t can be seen in general that fishes 
of higher age groups showed infection whereas those of the lower 
age group were free from infection. Dogiel (1962) pointed out, 
"For fresh water fishes, i t is therefore clearly possible to 
postulate the rule of general increase in the intensi ty and 
incidence of infestation with the age o£ the host". The reasons 
for this phenomenon vary from one species of parasite to another, 
which may be varied or multiple, AS the fish increases in s ize , 
so does i t s lerigth, thereby increasing the surface area for the 
attachment of the leeches fascil i tat ing the infective trypanosomai 
stages to transmit from the leeches to the fish. Also, as the 
age of the host increases, progressive accumulation of parasites 
takes place from year to year. 
Locality: 
When parasites were studied from fishes belonging to 
different loca l i t ies , i t was observed that t\yB incidence of 
infection varied from one locali ty to another. Fishes (Trichoqastei 
fasciata) from four different local i t ies were investigated for 
this purpose, variable infectivity was found in two loca l i t ies 
whereas the remaining two showed complete absence of trypanosomes 
and this in turn reveals the var iabi l i ty in infection of the 
parasites according to the i r loca l i t i es . Each local i ty has i t s 
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ovffi chemical composition, i t s own invertebrate fauna, i t s own 
environmental condition. Moreover, the population and 
infectivi ty of the intermediate host also varies from one 
locali ty to another. All these factors combine together to 
make a locali ty, typified by i ts ovwi unique features which are 
responsible for the var iabi l i ty of infection in different 
loca l i t i e s . 
seasonal variations; 
seasonal changes of nature are very sharply reflected 
in organic l i fe (Dogiel et £ l . , 1958). I t is natural to expect that 
parasites are no exception to this rule . The annual cycle of 
climatic changes affects the incidence of some species of 
parasites as is evident from cases recorded in l i t e r a tu re . 
Elton £t a l . , 1931 for the f i rs t time attempted to study the 
qualitative and quantitative seasonal fluctuations of the entire 
parasite fauna and also provided the f i r s t general steps towaids 
broad biological investigation of the parasite fauna as a uni t , 
unfortunately, they failed to sum up their studies on the 
parasite fauna which was la ter on accomplished by Dogiel (1962). 
Season plays an important role in the incidence of 
trypanosoraes is evident from the present investigations. Fishes 
(Ophlcephalus punctatus) exanined during the period, March - May 
showed no infection whereas those investigated from August -
October were found to be infected. Not only tha t , a gradual 
increase in incidence was observed from August to October. 
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OogieX (1962) hat correctly pointed out that the seasonal 
changes in the incidence of parasite fauna is a complex 
phenomenon detezmined by many abiotic and biotic factors. 
The most important n^ong them are the climatic factors, 
specially temperature, sukhanova (1959, 1962} provided 
clear experimental proof of the relation betvwen the 
temperature tolerance of the parasite and the temperature 
of the external environment. 
The effect of three factors, namely, age, locality 
and season on the incidence of infection of trypanosomes has 
been studied during the present course of investigations. 
Although the effect of each factor has been studied separately, 
i t i s necessary to point out that not only does each factor 
affect the incidence of the parasite as a unit, but also, one 
factor may affect another factor, and so on the whole, the 
environment as such (micro- as well at macro-) play a role on 
the incidence of infection. 
Host specificity; 
The present investigations also reveal the phenomenon 
of host specificity. No single species of a trypanosorae was 
found in two different host species, A single host species 
harboured only a single species of the parasite, but in the 
case of Qphicephalus punctatus i t was found that i t could 
harbour three different species of the parasite; Hasan & Qasim 
(1962) reported T. punctati, Raychaudhuri & Misra (1973) 
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reporteci T. dlonqatus and the present worker discovered a new 
species, X* aliaaricus n. sp. fjram the same host species, 
QphicephaXus ^ n c t a t u s . Jairajpuri (1974) while working on 
host Specificity of bird nematodes has pointed out that in 
order to understami this phenoB»non, the geographical 
distr ibution, intra-specific variations and l i fe history of 
the parasite must be studied in greater de ta i l s . 
The reasons for host specificity may be varied. Each 
animal is tuned to some optimum conditions of existence in 
which they can best survive. The environment plays an 
important role for the sustenence of any free-living organism. 
In cate of parasites, the environment a* such influences the 
host. Again, the host constitutes the micro-environment of the 
parasite which In turn influences the existence of the parasi te . 
The host reacts to the presence of the |>arasite through i t s 
mechanism of deftnce. The parasites therefore not only adjust 
morphologically and physiologically but must also have the 
ab i l i ty to overcome the defensive mechanisms of the host. When 
the parasite is able to do so a host-parasite system i s es tab-
lished, specificity can therefore be viewed as the aff ini ty 
of the parasite with some host species expressed as the 
adaptation to that host. Hsnce, the phenomenon of host 
specifici ty in case of trypanosomes too can be well understood. 
Fig* 8* Histogram showing incidanct of in faction 
of Trypanosomas in thrae diffarent fishas, 
Triehogastar fasciata, Ophicaphalus 
punctatus and g* striatus• 
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Fig. 9. Histogram showing higher incidence of 
Trypanosomes in Trie hog aster fasciata 
as compared to Ophicephalus punctatus 
during two successive yeais, 1977 & 1978, 
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